The mechanism of iron uptake by the rat placenta.
The mechanism of iron uptake from transferrin by the rat placenta in culture has been studied. Transferrin endocytosis preceded iron accumulation by the cells. Both transferrin internalisation and iron uptake were inhibited by low temperature. Transferrin endocytosis was less susceptible to the effects of metabolic inhibitors such as sodium fluoroacetate, potassium cyanide, 2,4, dinitrophenol or carbonylcyanide M-chlorophenyl hydrazone (CCCP) than was iron uptake. Iron accumulation was decreased if the cells were incubated in the presence of weak bases such as chloroquine or ammonium chloride. These results suggest that, following internalisation, the vesicles containing the transferrin and iron became acidified, and that this acidification was a necessary prerequisite for the accumulation of iron by the cell. Further, the results indicate that the intravesicular pH was maintained at the expense of metabolic energy, suggesting that a pump may be involved. The importance of the permeability properties of the vesicle membrane in the iron uptake process was investigated by incubating the cells with labelled transferrin and iron in the presence of different cation and anion ionophores. Irrespective of the normal cation that the ionophores carried, all inhibited iron uptake without altering transferrin levels. In contrast, phloridzin, a Cl- transport inhibitor, did not affect either the levels of transferrin within the cells or the amount of iron accumulated.